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2 7 AU 4%” d disk drive and el ectric conductor sheet uséﬁ f @
sanme De W%%Ml ption of the Invention: [0001] [Field of t Z Me@%zn]
n |

The presentg,)) on relates to a hard disk drive configured by storing

di sk construction nenbers such as a disk and a head in its enclosure and an
el ectric conductor sheet used for the hard disk drive. [0002] [Background
art] Hard disk drives having various configurations have been known so far
whi ch ve been respectively configured by storing disk construction
rrenberm,ﬂmmummmw disk and a head in its enclosure. In recent years, the
nunber k drives respectivel& using a GWR (gi ant .
magnet or esisaterve) head .has been increased in order to achi eve higher
recordi ng densification and downs?R§TE193E1PE known that the GWR head is
weak in electrostatic discharge (hereafter referred to as ESD). Therefore,
it has been necessary to carefully operate the hard disk drives. [0003] A

conventi onal IS ri unting a GVR head is used as one conponent
of a PC but ifﬁgi% e nd e 19 ‘reely operated 27 AUG,002 2 by a
general end user. Therefore, it is enough to consider only operator's
operating a hdtardidilskdrdnioewaad eranofact ucomipetd2C.shBeat us®d For the
conventional hant di sk drive is configured by storing disk construction
menbers in an encl osure conposed of a , top cover while exposing the

el ectroni c-card side. Mreover, the electronic-card side of the hard disk
drive is not beteheeld meddidpapenadortibutinvieattiop: cover side i s touched by
the operator and it nmay have an ESD danage. Therefore, it is enough to take
action foEO§§Plfron1the t op- cover side. [0004]

[Field of the invention]

The present invention relates to a hard disk drive configured
by storing disk construction members such as a disk and a head
in its enclosure and an electric conductor sheet used for the
hard disk drive.

[0002]
[Background art]

Hard disk drives having various confiqgurations have been known
so far which have been respectively configured by storing disk
construction members such as a disk and a head 1in its
enclosure. In recent years, the number of hard disk drives
respectively using a GMR (giant magnetoresistive) head has been
increased in order to achieve higher recording densification
and downsizing. It is known that the GMR head is weak in
electrostatic discharge (hereafter referred to as ESD).
Therefore, it has been necessary to carefully operate the hard
disk drives.

[0003]

A conventional hard disk drive mounting a GMR head is used as
one component of a PC but it is not frequently freely operated



[ Problens to be solved by the invention] However, it is scheduled that a
‘general end user operates the whole conpact hard disk drive su a

1"-type hard disk drive currently being devel oped. Therefore, Zﬂénatﬁaﬁﬂﬂz
possible for a general end user to freely operate a hard disk drive,

hazard is easily estimated that the drive receives ESD from every -
direction. Therefore, the above conpact hard disk drive nust wthstand ESD
at any |l ocation. However, ESD preventive actions nust be further taken for
hard di sk drives hitherto known because only operating of them by specific
operators having the know edge of ESD ig consi dered. [0005] The present
invention is nade to solve the above pr6blens and its object is to provide
a hard disk drive not damaged due to ESD even if the drive is operated by a
general eand asernamdlarndl aciar.c cohduefare shieet iasegoligh ttowe adrnasgler] 0006]

[ Summary 6Hl§rﬁbéﬂ@ﬁaynso%beraglngy §5%90315§ &@9@@dWH@ht@bﬁhfddéﬁrﬁﬁ%DECt

of the |nvent|on t r ovi g ﬂ% cﬂkﬁﬁ drkgg compri sin

encl osur € et udf dﬁ%k cgﬁgyFU f?%ﬁ% Her s S WHEHEF n 't heO Bt osureyls
covered vHtdridw eligd copsEsnatiemrmehans, indTWREFEPHUER BSOS éns
wher e t hetgnctoser ewante t BRpols Sikg Const elett oo itprhers sdokt actMessdvent,her on

both pringipal; ol cofca&ties%ﬁgl 8 UEﬁeaB§rée§P§1€td¥§Jé’ fsovxeateokcyuéﬂedt he
electric cond ctor eet and e electric conductor.s

ets.o
pri nci pal ¥l %P%rﬁﬁ%&tFW&aI?§£c5ﬁﬁe8?eﬁ ﬁﬁggrdﬂngqi gec%hdt§§bect
of the i rme&naﬁmf t aede lits pryvinded @makdP didgradet ve Eb%f@%g ah 1is
encl osur eerdifd i@ atkieS Kc € BH FaiC tHSDN frenbens, topreradiar atideeast both
princi pal planes of the enclosure are respectively covered with the
el ectric conductor sheet and the electric conductor sheets on both
principalfﬁyahbs are electrically connected. In case of the present
i nvention, ESD is absorbed by an el ectric conductor sheet by covering an
encl osur epdpn dnie t@) et EbCve@nshaiy iskeatienen if ESD is applied to the
encl osure fron1any direction and thereby, ESD does not pass through t he
di sk construction npers stored in the encl osur e, c;I'hereforeéit n
possi bl e f¥"F6%m d”ét?ﬁc?ﬁ?% PP & AR Tt B9 theET | KR 5?\%ﬂ1t e
encl osur ewkg ke manpfattaded dddé skodESDE esd (95 tthd "effigPBsBRrED | ditandil B8t by a
general eogriserly Nbs oy elevdlopeft esehbrefveal i onen elat 85 posarbled exin i C
conduct or S@%%tera?r Spyensng al, | £Asd1PObPePAESICEPHa ] a0eSK Olartile, a

enclosure of hard di sk drive. c%n%tltuted as gescrlbed aboveESBre erable

nodes are %%IE:(?I B&d %aesllg% T P9 % a5t boF R Br iFRCTPATS piahes of" an
encl osur ee¥@®Y r @bpret il y Binraiegenw Fﬁeaﬁb@VécPPmEa%%nH®€1 ighe@tivy t hat
t he el ectmist candnstand shept atomyot foquriinai. pal Hprares, at$D epeetencald y

Connfct e?ac@@éﬁe\/ﬁﬁstpq;et I fasléumerea}@éh e@@f 038 metkacchslwug hn g B&reo
constructjon e rincjpa

respectlv%?fm%ongg&ﬁﬁ fh%é' %Peg?#g%gcondugfor sﬁee’%ﬁrI Jhat ?%gat'%%trlc
conduct or P¥ERY sthsh s eggenef pasP phsaredsa @rEPectrlcally connect ed.

Furt hernore, both principal planes are covered with one el ectric conductor
sheet. Furpbesyore, an electric conductor sheet is bonded to the surface of

an encl osure by an adhesive. Furthernore, an electric conductor sheet is

provided with an opening at_ a position corresgondlng to an enc] osure
portion tHAa¢ RGSEeBE BABERRICR nt® B3R at? SP1YVS ahtexfBYVal PRPbEPhe?®d Any
one of thétabobgecusés makesoitidposshbire dbskodeied fretidJmhygedadigeta

struct ur eggpt edapagededeeat ovESIE opdrated by a general end user and an
electric conductor sheet used for the drive.

[0006]

[Summary of the invention]



2 7 AU G 200 [0008] 4 [Preferred enbodi nent] Figures 1, 2, and 3 show the
configuration of a hard disk drive of the present invention. | I QurgsS
2, and 3, synbol 1 denotes an enclosure for storing disk const Qu?tgivlﬁ 2602

menbers (not illustrated) such as a magnetic disk and a GVR head and 2
denotes a netallic seal serving as an electric conductor sheet. In this
case, Figure 1 is an illustration showing a state in which a hard di sk
drive of the present invention is nanufgétured and Figures 2 and 3 are

illustrations show ng‘ t he upper plane and the |ower plane of a hard disk
drive of the predesprdingiendirsaspeat piihe inyicgtonthereds provided Hhardahisk drivgent i on

is character] . C i - W I; e That
5 in e SRty BRI A00 R R kb by E setcif (Rl otpre) e
of the presgrbvernd evith anclesric @ohdgtorestiedry ampt eharimng losse porioak IWwersdel 2
capabl e of covering both principal planes of the enclosure 1, that, is,

al nost whol @C#u&eh@du%séhﬁwwg%en m@m@@rquoalmst fﬁp?l ofbgr en detihPEAYPAl: as
shown in Fi ' Y WA i t he
ipper pl and e oF GPRRIGHAGP R RECHTEl by Wi FRLICERINShIATST BB (1% e
met al | i ¢ sethk eRctriervdnéaoiet shgets be bowitmincipal plaads a2e tlectricallpominestede 1 so as
to cover the upper plane la, |ower plane | b, and _side plane,lc of the
enclosure 1. [000990rdiRg 1o BtsarendaashariPldhe kvapiiQn these BoNer e edrd élsgs to
respectivel y NG : ki a and

| ower pl anedi_f‘%oég I)trﬁfe}fg];aﬁﬁﬂg%{rugaﬂlmlg\? 1? E%%Qsﬁeéogg%uac:t 1|§1|1(r:ﬁ éggoa#ggi%l{;ﬁ{rl 22%3‘?, t he
met al | i ¢ seaits Rinoipat Ipbanps iofichp @hclphan ese aespeetivetyt covabd ywitothee eleeticeach

ot her by cover,i eyven the_.side plane.lc be en the, upper._plane | a and the
Coner o anc s RGh ot HeeRSaytoRShisie paopan BERind S Regures 1
to 3, when dlagrié@babohhéct&eal 2 is applied to alnpst the entire surface of
both principal planes, portions where the enclosure 1 contacts disk
construction nenfinetase of the present inygoGor0BSDSs labsarbed by cinplectine speductdr t he
enclosure 1, that is,.the spindle rt,io ervin s t.he rotati center of
i ok and S B gTersi £ SRGHT S e PedRk oty it SWHEN BSOTRg & o
head on t hexpillisk taitR eaeNsiredroth bily Hirectivataak! théreS L HSTE doed M Pals thtough
preferable to cover at |east the Portions where the enclosure 1 contacts

di sk const rthedissconstipdios membeys stosed Acthganclosure slhsrefprge iteisdtosgibledol wi t h
the netal li L r I t: | e of
both pr i nci G871 3eafé i bulch TBARR RER] GF B8t s losBefiE ot BN 0
reasons. Thate tosESD ievat if thbhenclbiige ieehaldiddcbys e alenétal endonsey.i ddokedwar, thel y one
principal plane as shown in Figure 4(a), if ESD is_applied to the netallic
seal 2, forPreseRhppentignrelpies §%§ntﬁﬁ%ﬁ§; ﬁoad%fﬁrn@%t BricYRRRE IRELPIRC seal

2 and pr opagalcfal | gedn - i wn by an
arrow and therg%y?ﬁgéaﬁgﬂﬂgg%&g¥%redzﬁghghgﬁgggﬁgghygi%gﬁgg%gggggggged due
to ESD. However ,Pr¢fesablonmdeeamldesaited delow2 Thatps, g ladstcbdtb pribciphl planesci pal

pl anes and the side plane of th resent. i nvention shown i.n Figure.4(b),
Bven 1 ESOTHE SR SoPrtvit IATRS itk SRS oBo i peses! sital HE
propagat es dléde tdmdi@balsheés S@alboth FridchRl Unpeks ReaBRciRallyecdibatd.i ¢ seal
2 at the |ower plane through the netallic seal at the side plane and

t hereby, a MpRoNeaporiens wisrd ik enclesyreepntaets With aligk eongirectiongnembers odanaged

d ESD. . ' | : i f Qi .
or ot or abl y tegqr kst gyl SG2bnAE0R e Do Ok SEPRe 1oy g

di sk drive @@hdiidter plicesenithitnterldcait cdiducoy eheetaoy i gsinvipalcplanéeat¢sed as
t he adhesiv? fqQr bonding the netallic seal 2 to the enclosure l_gs | ong as
it can fix ertrically conngeigd. Wurdheamersy baths pringipgd idanes; are; covgreds Withiing ¢ o use

Fur  he mor &ca0e cpaneek gt Mla@earit: dn BRHRC Bontl P PR R er
and synbol ssusfacewofign anqloseiby anadbesive. t Fuerthettkerepan ele2trié cdndu@06Oshebt is
provided with an opening at a position corresponding to an enclosure portion that
must be brought into contact with an external atmosphere. Any one of the above
cases makes it possible to more effectively realize a structure not damaged due to

ESD.



the surface of the netallic seal 2. In this case, it is inpossi Ie to
‘directly print characters or symbols on the surface of the met Qpﬁg
However, by formng a | ayer such as an adhesive |ayer on the surface of
netallic seal 2, it is possible to print characters and synbols on the
surface of the adhesive |ayer. Mreover, though the exanple shown in
Figures 1 to 3 shows the netallic seal 2 having no opening, it is possible
to forman opening at the position of the netallic seal 2 corresponding to
a portion of the enclosure 1 which nust be directly brought into contact

wi th an external atnosphere such as the hole of a breather filter. [0012]
In the case of the above hard disk drive of the present invention, the
netallic seal 2 is insulated because i# is only bonded to the enclosure 1
by an adlié§d¥é. It is permtted that the surface of the nmetallic seal 2 is
made of a conductor or i nsul ator. Mreover, the areas of the upper plane la
and the |g 1 enclosure 1 of the hard disk drive are al nost
covered JA%EE?EE ‘ﬁ@“%g . In this case, because nobst points weak in
ESD present on the enclosure 1 of the hard di sk drive including the above *
.spi ndl e @idupewol,ale @wle¥ ethowi thet henfiegutdtiionsedl a2harflegiakedpivt ect ed
from ESDosl trhes fadechtt hirﬁitgﬂléﬂ ESO esiqdad 1pst, ESR4I 3 ,ahsaidead by the

netal 17 sgalog. ghgrrgg fie. Ay remﬁgaélyfe@orrsor s oandudLok fidve o

t he presen irnvefti 6h fcKkness GP
i nsul ati AglRayERted heSHSPerﬁﬁ a‘P A3EPrEHct Gitke N dadiFR dhede é‘é‘ﬁler%d with
an al um denpseal ai Beb580L M aredlowerviing aasli sthakeprmifc TOnkVctdhi sheéstt he

sane V?I 4e lae%ltsh%a(é%ée g LﬁreOtlgcfslhn&ltlﬂﬁlLE@t[ﬂtq_o‘hk SHdwMB g hs@atteh in g
conventli o use an OWs a VO 0 e ar
ORLLy- used, & LGOS 080 e ¥ORLAGEEDPLLE S NG

di sk drive éan Be I'Bwere n fact, sk drlveo

present FAPBABFERTPH o¥Pdi Righies r?etaaﬂq i% axga i3 ussrathengngoLing '&h%ts
shown i nubpgur @dabhe ahd7 HAdC RHGZ plamd antl ahbakdr digdksldrdviev e of tize

conpar at b!@s@%@”@h@eﬁfﬂd’d deda WidRy npi gt ilvieC o&eelneZ wersen@r eaaéeél@:rld an
ESD test ;yas, Onatxﬁa%rte%%g Qs éél?eﬁ %paa(r?deﬁéi dﬂln wl;]é‘ﬁs nggl%[cesent

i nventi of-an arat'v I'n accor ce Wt whi ch
i s the EGFBpedn tEBf‘ts%%md‘d‘r d:hfeorcaéﬁt af nkhg %"@lr?arsﬁ‘owﬂsla Fagures 1t is
found t h&p Bhe ahdvegddiddkkddiriee 0 £ t blee corgeeTdt inveatdrpl éscgrnbigprued t he
test at E$D &@&}ibgbr oﬁanrmi&taqlltlai neddle €E dagdbilut of he:dw:tin@i SKo®li i ve of

th 25 th
CE rrar Esf’gétﬁﬁi ﬁ Afoangs ofthe Eﬁc%ﬁ%%re;@ nfa‘gg%sc A fils e AL ORI [ e
Co the piEBEeHPLRRyBAANE LS belaRh RIADCo oBlfe SAHCaPRARE UE of® GEPOR | &

covered whnt Fignrel dct epplybnguen crdhgriale, tRSHhies eavdoebeyrfgcenhéaeingtric
conduct othehegipeeV@lanke HI) cemes fplameany,diandctdioe aildneherehyf & does
not passeheﬁeygbedu%%% MRSt 100 cTRIERAr S st&r&dbbndmf ene! AethLic

Therefore 3%f sil le to rea 428 2 structure n nqged gqut? ESD
even if F’ﬁs tzr U | HANIED Ty Yen'e? af CEHY iker UPRST gPtege lay
Descri pt it6Wesf PLage DHawiatys Sifgpghtang §S ofn thpe 9§??‘%‘E‘ﬁﬁ1 Ishowi ng t he
configuration of a hard disk drive of the present invention, showi ng a

state whegobbg hard disk drive is manufactured; Figure 2 is an illustration
show ng the confi guration of a hard disk drive of the present invention,
showi ng the upper plane of the drive; Figure 3 is an illustration show ng

t he conf T§@€r atoi ﬁlﬁﬁda hard dRsRkdrHTEvef ime pPREeHEutad ertq ords shbN ng
t he | owetreppbaneivél ¥ heoterveptangrin2ipaAUB13068, g thaguris 4(&)e | sfpan

il ustrabuaﬂeshpérv' NGdt Neofil pW qfanES% N o@n @pr@mln%miaegea etald cegeal is
provi ded one princi p I ane a d Fi aﬁ&# |5, an j |1 ustr gtl on

!
showi ng f“ﬁg 11?6%7\/ dt®*®EsD?n a i o583 i% I‘OVI &d for

both pri ﬁgppgpp@lan@ganes are electrlcally connected each ot
covering even the side plane lc between the upper plane la and

the lower plane 1lb with one metallic seal 2. Furthermore, as
shown in Figures 1 to 3, when the metallic seal 2 is applied to
almost the entire surface of both principal planes, portions
where the enclosure 1 contacts disk construction members on



[ Description of synbols] 1 ... Enclosure la ... Upper plane Ib . Lower
plane Ic ... Side plane 2 ... Metallic seal 3 ... Spindle AMS)S%?
-9 Cains: 1. A hard disk drive conprising an encl osure |nclud|ng
construction nenbers, wherein the enclosure is covered with an electric
conductor sheet, and wherein at |east portions where the enclosure and the
di sk construction nenbers contact each other on both principal planes of
the encl osure are respectively covered with the electric conductor sheet
and the electric conductor sheets on both principal planes are electrically
connected. 2. The hard disk drive accosding to Claim1, wherein both
principal planes are covered with one electric conductor sheet. 3. The hard.
di sk dri \ethcpeidcopal cplameismof dhe2enoheswian }/hechaltedissi ¢heomnindbe sheet

i S bondeq:otrthansgéfaﬁﬁ; ofs e ©aeheson ecotar cxdhesiiég. aAd the Pavek di sk
drive acy Shegg bOrflg UL Bl WIGiRECEERD Al WovitBohChin! HEag! 6111 C

conduct o as am openi ng sitlon corresponding to an encl osure
portion v%ecﬁlﬁﬁs?r%e”d’err&st'f”ytlbrtd’tfgﬁ‘f’tFH'bc (ﬂﬁ‘?tlagt Wit h external

atnosphere. 5. An electric conductor sheet used for the hard disk drive of ¥
Claim1, wolohp covers at |east both principal planes of the hard disk

drive. 6. A hard disk drive conprising an enclosure including disk
constructi,on. nenber.s erein at |l east both principal .plLane f t

encl osur & tar 5° r ®&§ 58??%‘? %80\Fe°rv&f Wy hRFﬁ%t It_égtrlc’crt&‘ghauc%e g%? and

t he elecﬁﬂqé°éﬁﬁﬂuc%or°§ﬁ %%Eﬁcnﬂ%ﬁhr1iﬁﬂﬁi§u6§F°BlaH§%b%ﬁ% e?%ct??%%lly
connect epring2paAl planes of the enclosure 1 with the metallic seal 2 or

. AS. AY. AAD. AQY.dsi%e ApdigratilieC etyt Nddlzetl] adhesd Cahea] wdle akoda) ot (a] calc
a] Ca] ca] ealinehpal cglcalesal calf akhal Galcahgal csalrake(pleal &l adcatgdaV cza!
following reasons. That is, first, when the metallic seal 2 is
provided for only one principal plane as shown in Figure 4(a),
if ESD is applied to the metallic seal 2, for example, ESD
passes through a spindle 3 from the metallic seal 2 and
propagates to a plane provided with no metallic seal 2 as shown
by an arrow and thereby, a GMR head stored in the enclosure 1
may be damaged due to ESD. However, when one metallic seal 2
is provided for both principal planes and the side plane of the
present invention shown in Figure 4(b), even if ESD is applied
to the metallic seal 2 at the upper plane, ESD propagates from
the metallic seal 2 at the upper plane to the metallic seal 2
at the lower plane through the metallic seal at the side plane
. and thereby, a GMR head and the like stored in the enclosure 1
are not damaged due to ESD.

{0011}

An aluminum seal made of an aluminum foil can be preferably
used as the metallic seal 2 among members constituting a hard
disk drive of the present invention. Moreover, any adhesive
can be used as the adhesive for bonding the metallic seal 2 to
the enclosure 1 as long as it can fix the seal 2 and the
enclosure 1. However, it is preferable to use an acrylic-based
adhesive such as PAT-1 made by Lintec Corporation.
Furthermore, as shown in Figures 1 to 3, it is possible to add
characters and symbols showing a product name or the like on



#o| Yhkn{}ij q##X$zupkfa\ W] ca] ca] ca] ca] ca] ca] ca] c(a] cal] ca] ca] ca] ca] ca] ca] ca
]c(aU c(aU c a] ca]ca]ca]ca]ca] ca]ca]ca]ca]c(a]ca]ca]ca]cal X$] $b§$n%10/8/&&&
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11z233333442565E51 56778899, : : : 111} xsnid_Ykfa\W]]c”a] ca] ca] ca] ca] ca] ca] ca]
cal c(a] ca] ca]ca] ca] ca] ca] ca] ca]ca] ca]ca]c(a]ca]ca]ca]ca]c(a]c(alc(a]ca]ca]
ca] cal?~eF&10% U& ()-F10% U& ()-L$10% U& ()-Y $0310%JU& ()-310% & ()-@0%
U& ()-dEF(3"10% U& ()- % 10% U&' ()- y#19®% U& ()-S "10% U& ()-Y 10% U& () -

$10% U&' () - WKYZhj bCs109%&' ()-$10% ()- 10 U 10 U 10 .
the surface of the metallic seal 2. In this case, it is
impossible to directly print characters or symbols on the
surface of the metallic seal 2. However, by forming a layer
such as an adhesive layer on the surface of the metallic seal 4

2, it is possible to print characters and symbols on the
surface of the adhesive layer. Moreover, though the example
shown in Figures 1 to 3 shows the metallic seal 2 having no
opening, it is possible to form an opening at the position of
the metallic seal 2 corresponding to a portion of the enclosure
1 which must be directly brought into contact with an external
atmosphere such as the hole of a breather filter.

[0012]

In the case of the above hard disk drive of the present
invention, the metallic seal 2 is insulated because it is only
bonded to the enclosure 1 by an adhesive. It is permitted that
the surface of the metallic seal 2 is made of a conductor ox
insulator. Moreover, the areas of the upper plane la and the
lower plane 1lb of the enclosure 1 of the hard disk drive are
almost covered with the metallic seal 2. 1In this case, because
most points weak in ESD present on the enclosure 1 of the hard
disk drive including the above spindle and pivot are covered
with the metallic seal 2, they are protected from ESD. It is
found through an ESD test that most ESD is absorbed by the
metallic seal 2. Though the aluminum seal used for the hard
disk drive of the present invention has a thickness of approx.
40 pum including the insulating layer, the potential applied to
the hard disk drive covered with an aluminum seal is 500 V or
lower to a discharge of 10 kv. This is the same value as the
case of protecting the hard disk drive with a
conventionally-used ESD bag and shows that a voltage applied to
the hard disk drive can be lowered.

[0013]

In fact, the hard disk drive of the present invention providing
the metallic seal 2 for the enclosure 1 as shown in Figures 1
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to 3 and the hard disk drive of a comparative example provided
with no metallic seal 2 were prepared and an ESD test was
performed for the prepared hard disk drives of the present
invention and the comparative example in accordance with
IEC61000-4 which is the European test standard for obtaining a
CE mark. As a result, it is found that the hard disk drive of
the comparative example cannot pass the test at ESD 8,000 V or
cannot obtain the CE mark but the hard disk drive of the
present invention can pass the test even at ESD 25,000 V and
obtain the CE mark.

[0014]
[Advantages of the invention]

As described above, according to the present invention, because
the enclosure of a hard disk drive is covered with an electric
conductor sheet, ESD is absorbed by the electric conductor
sheet even if ESD comes from any direction and thereby, ESD
does not pass through disk construction members stored in the
enclosure. Therefore, it is possible to realize a structure
not damaged due to ESD even if the structure is handled by a
general end user.

4. Brief Description of the Drawings:

Figure 1 is an illustration showing the configuration of a hard
disk drive of the present invention, showing a state when the
hard disk drive is manufactured;

Figure 2 is an illustration showing the configuration of a hard
disk drive of the present invention, showing the upper plane of
the drive;

Figure 3 is an illustration showing the configuration of a hard
disk drive of the present invention, showing the lower plane of
the drive; and
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Figure 4(a) is‘an illustration showing the flow of ESD in an
example when a metallic seal is provided for only one principal
plane and Fiqure 4(b) is an illustration showing the flow of
ESD in an example when a metallic seal is provided for both
principal planes.

[Description of symbols]

1 ... Enclosure

la ... Upper plane
1b ... Lower plane
lce ... S8ide plane

2 ... Metallic seal
3 ... Spindle
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HEY& ()4, m{)gr%zgvﬁgr%ZnB%le enclosure is covered with an electric conductor sheet, and
wherein at least portions where the enclosure and the disk construction members
contact each other on both principal planes of the enclosure are respectively covered
with the electric conductor sheet and the electric conductor sheets on both principal

planes are electrically connected.

2, The hard disk drive according to Claim 1, wherein both principal planes are

covered with one electric conductor sheet.

3. The hard disk drive according to Claim 1 or 2, wherein the electric conductor

sheet is bonded to a surface of the enclosure by an adhesive.

4, The hard disk drive according to any one of the preceding claims, wherein the
electric conductor sheet has an opening at a position corresponding to an enclosure

portion which must be directly brought into contact with external atmosphere.

5. An electric conductor sheet used for the hard disk drive of Claim 1, which

covers at least both principal planes of the hard disk drive.

6. A hard disk drive comprising an enclosure including disk construction
members, wherein at least both principal planes of the enclosure are respectively
covered with the electric conductor sheet and the electric conductor sheets on both

principal planes are electrically connected.



